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Abstract
With the coming of aging society, the market for
elderly people will become more and more important.
The elder will become an important potential market
for business. Therefore, understand elder’s adoption
of online commerce is becoming a critical issue in
MIS field. The purpose of this study is attempted to
understand the barrier of elder’s adoption of B2C
online commerce. Additionally, we compared the
results across different product types and ages.
Survey study was employed in this study. The main
result discovered that the barriers affecting user
adoption of B2C online commerce would differ with
the variation of age range and product type. For the
elder, risk barrier and image barrier dominate the
decisions for tangible products, while value barrier
and risk barrier dominate for the intangible products.
This research result can become a practical reference.
For both academic and business, this study has a
certain contribution in the development of electronic
commerce.
Keywords: Innovation resistance theory, B2C,
Electronic Commerce (EC), product type, age,
elder

Introduction
With the coming of aging society, the market for
elderly people will become more and more important.
Particularly, this situation is more serious in Taiwan
than the rest of the world. Based on the report
proposed by the Ministry of the Interior of Taiwan,
Taiwan will become “super aging society” in 2050
that is the percentage of elder (more than 65 years
old) will more than 21% [25]. Besides, with the
increasing of citizens’ information literacy, more and
more elder will familiar with the use of computer and
Internet. Therefore, the consumer group of online
commerce would no longer be just young people.
The elder will become an important potential market
for business. However, their online behaviors and
cognitions are significantly different from young

people. Therefore, understand elder’s adoption of
online commerce is becoming critical issue.
After reviewing previous literatures, we found that
only few researches were carried out for the elderly
people in the electronic commerce field. Moreover
most of them were focus on single product type and
young people. Little research paid attention to the
comparison between different product types and ages.
Therefore, the purpose of this study is attempted to
understand the barriers of elder’s adoption of B2C
online commerce. Additionally, we compared the
results across different product types and ages. Ram
and Sheth indicated that understanding the barriers of
innovation acceptance will help us to realize the
adoption of innovation [24]. Therefore, Innovation
Resistance Theory proposed by Ram and Sheth is
employed in this study. Five barriers were included
in our research model: usage barrier, value barrier,
risk barrier, image barrier, and traditional barrier.

Literature Review
Present study is focused on the barriers of elder’s
acceptance of B2C online commerce. Additionally,
we attempt to compare the results between different
product types and ages. Related literatures are
reviewed in the following sections.

Classification of Online Products
Which product is suitable for selling online is an
interesting topic in online marketing. Therefore,
previous researches were attempted to classify these
products systemic. Based on cost, purchase
frequency, and value proposition Peterson et al.
divided online products into eight categories [21].
Additionally, it was found that high purchase
frequency products and low cost products are not
suitable for selling over the Internet. Besides, online
products can also be divided into digital products and
non-digital products that proposed [13]. Digital
products can be viewed or received online, making
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product information available at low cost, relative to
digital products is non-digital products which must
be experienced by the user. Additionally, Li et al.
divided online product into five categories: 2D
products, 3D products, visually evaluated products,
and tangibly evaluated products [14].
Finally, this research uses the online product
categorization proposed [22]. Their research was
carried out on Singaporean consumers in order to
determine the types of products suitable for selling
over the Internet. Products sold over the Internet
were divided into tangible products and intangible
products. A product is tangible if the consumer
receives a tangible product upon completion of the
transaction. A product is intangible if the consumer
receives user-specific information (financial or
personal) upon completion of the transaction, but not
a tangible product. The research found that intangible
products sell better over the Internet than tangible
products. It was also concluded that online
newspapers, online magazines, insurance, and
software are more suitable for selling over the
Internet, due to being intangible or service-based,
and highly differentiated [22]. Previous related
researches is summarized in table 1.

Table1 Online Product Type in B2C
Author

Online product type

Lal and
Sarvary

Digital product, non-digital product[13]

Li et al.

2D product, 3Dproduct, visually[14]
evaluated product, tangibly evaluated
product

Peterson
et al.

Cost, frequency, value (eight categories)
[21]

Phau
and
Poon

Intangible product, tangible product[22]

Innovation Resistance Theory
The introduction of new technology often causes
behavioral changes in users. These changes can be
small changes in habits, or big changes affecting a
person's daily routine [20]. Though people tend to
hang on to existing habits, they also long for change.
Lack of change is probably due to user resistance
caused by a negative force. But, the most likely cause
of a failed introduction of information technology is
that users refuse to accept the changes brought by the
new technology [26].
In the past there has been many documented
academic papers discussing technological resistance,
concluding that there is more to changing an existing
condition than adapting or learning new methods,
and the greatest obstacle to the introduction of
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information technology is user resistance [3]. It is
also believed that a cause of resistance to innovation
is intentional delay by one of the parties involved;
the reluctant user requires more information or needs
more time to understand the new information
technology [16]. Therefore, in order to persuade
people to accept innovation, the cause of user
resistance must be overcome [24].
Ram and Sheth suggested that innovation resistance
affects the timing of adoption [24]. People have
different levels of resistance to the innovation. And
this variation in level affects the timing of adoption.
It is because, by ignoring the non-adopter category, a
valuable source of information, which could be vital
in the successful development, implementation and
marketing of innovations, goes unnoticed. Thus,
innovation resistance is a normal consumer response
to the change in existing habits or practices
necessitated by adopting an innovation [24].
Innovation resistance can hamper or even prevent the
adoption of innovation, and must therefore be
overcome before adopting may commence.
Mittelstaedt et al. proposed the concept of adoption
and rejection [19]. Laukkanen et al. proposed three
possible reasons for non-adoption of an innovation:
An innovation may be rejected when an individual
makes a decision based information available that it
is not for him.; an innovation may be accepted but an
individual is, for other reasons, unwilling or unable
to adopt the innovation; and finally, an innovation
may be accepted but an individual may postpone
adoption until an appropriate time for use [11].
Most businesses are faced with the failure to
introduce new products. That is because the changes
of technology are not accepted by users. Ram and
Sheth emphasized the innovation resistance theory to
explain why users resist innovations even thought
they are considered necessary [24].
In information research, Ram and Sheth proposed
when publishing new products, an innovation may
create a high degree of change in consumer
day-to-day experiences and disrupt their established
routines. When an innovation requires a consumer to
deviate from established traditions, the resistance
happens. An innovation may change consumers’
habits massively. Thus potential changes to the status
quo and the different set of values of resistance may
be induced to innovations [24].
The reason why consumers refuse innovations may
be listed below: (1) Consumers may disincline to
adopt. (2) Innovation involves some risks. (3) The
unsuitable innovations for life.
Finally, Ram and Sheth proposed five barriers that
will affect user resist adopting an innovation. Three
barriers are belonging to functional level: usage
barrier, value barrier, and risk barrier. Additionally,
tradition barrier and image barrier are belonging to
psychological level [24].
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(1) Usage barrier: Customer resistance to an
innovation is that it is not compatible with
existing workflows, practices, or habits.
Innovations that require changes in customers'
routine require a relatively long development
process before gaining customer acceptance.
(2) Value barrier: Unless an innovation offers a
strong performance-to-price value compared
with product substitutes, there is no incentive for
customers to change.
(3) Risk barrier: There are four main types of risk
inherent in an innovation. Risk barrier refers to
the degree of risks an innovation entails. These
risks including physical risk, economic risk,
functional risk, social risk and so on.
(4) Traditional barrier: When an innovation requires
a customer to deviate from established traditions,
it is resisted. The greater the deviation, the
greater the resistance.
(5) Image barrier: Innovations acquire a certain
identity from their origins: the product class or
industry to which they belong, or the country in
which they are manufactured. If any of these
associations are unfavorable, the customer
develops an unfavorable image about the
product, and there is a barrier to adoption.

Researches Related to Apply Innovation
Resistance Theory in the Context of B2C.
Previous researches explored the innovation
resistance theory to study consumers’ acceptance of
innovation products in B2C. The products had been
launched for in a period of time, like online banking,
mobile banking, mobile internet, electronic magazine,
but they had not been well accepted. Molesworth and
Suortti explored the adoption of the buying cars
process throughout web within high cost and
involvement product categories. It is found that the
usage, risk, tradition, image barriers significantly
affect consumer to resist the adoption of online
buying cars [17]. Luarn and Lee explored the reason
of mobile internet that has not been going as
smoothly as expected. It is found that the usage,
value, tradition, image barriers and network
externality significantly affect mobile customers to
resist the adoption of mobile internet [15].
Laukkanen et al. investigated the usage barrier of
mobile banking consumers older or younger than 55
years old. The empirical findings indicated that the
usage and value barrier are the most intense barriers
to mobile banking adoption among both mature and
younger consumers. However, aging appears to be
related to them, especially to the risk barrier.
Moreover, the psychological barriers, including the
tradition and image barriers, have considerable
influences on users’ acceptance of mobile banking
among mature consumers [11]. Laukkanen et al.

explored users’ perspective on internet banking
according to three groups- postponers, opponents and
rejectors. The result indicated that risk barrier and
psychological barriers-traditional and image barriers
are the main factors. Users need to overcome that if
they use internet banking [12]. Chen explored why
consumers resist to purchase the payable electronic
magazines. The result indicated the value barrier,
tradition barrier and image barrier are the original
factors of innovation resistance [1]. These studies are
arranged in table 2.

Table2 Previous Research of Innovation
Resistance Theory in the Context of B2C
Classification by Age and Product Type.
Age

Tangible
product

Intangible
product

Younger than 55
years old

[17]

[1] [11]. [12]
[15]

More than 55
years old

[17]

[11]

Research Model and Hypotheses
Innovation Resistance Theory is the theory based of
this study. Ram and Sheth [24] indicated five critical
barriers which make user refuse to accept
innovations. Additionally, these barriers can divide
into two categories: psychology and function. Usage,
value and risk barriers are belonged to functional.
And tradition and image barriers are belonged to
psychology. Based on the five barriers of innovation
resistance theory, we proposed our research model
and hypotheses (figure 1).
Usage barrier

H1

Value barrier

H2

Traditional barrier

H3

Online
Purchase
Intention

H4
Risk barrier

H5
H6

Image barrier
Age

Younger

Elder

Tangible product

Barriers to
adoption

Barriers to
adoption

Intangible product

Barriers to
adoption

Barriers to
adoption

Product type

Figure1: Research Model

The 10th International Conference on Electronic Business, Shanghai, December 1 - December 4, 2010

585

Jiunn-Woei Lian, Hao-Ming Liu

Usage Barrier
Ran and Sheth indicated that usage barrier is the
major reason for consumers to resist innovations [24].
Dunphyd and Herbig found that IT related
innovations must considerate for the consistency of
previous experience and values of user. Besides,
previous studies found that usage barrier is mostly
related to usability, ease of use, and complexity of
innovative products [2] [11]. Therefore, following
hypotheses is inferred:
H1: There is a negative relationship between a user
intention and a usage barrier in the context of online
shopping.

Value Barrier
Innovation resistance theory indicates that user do
not accept innovation if it cannot offer more value to
them [11] [24]. Kuisma et al. reported that some of
the non-users do not be aware of the relative
advantage of the new product. Besides, they may
think that understand new products requires much
time and cost to get little benefit therefore they refuse
to accept the innovation [10]. Fain and Roberts also
argued the relative advantage may be perceived to be
poor since innovative products do not offer much
new function [4]. Hence, we can infer the following
hypothesis:
H2: There is a negative relationship between user
intention and value barrier in the context of the
online shopping.

Traditional Barrier
When an innovation asks a consumer to deviate from
their established traditions, it is resisted [24]. In the
context of EC, consumers may feel uncomfortable if
they do not know how to use the service. Fain and
Roberts pointed out that some of consumers would
not use new type of payment in the internet [4]. They
prefer to go to traditional store shopping and enjoy
the service this is the traditional barrier [5] [8]. Based
on above discussions, following hypothesis is
inferred:
H3: There is a negative relationship between use
intention and traditional barrier in the context of
online shopping.

connection or failed transmission when using internet
services [6]. The risk degree of uncertainty and
personal privacy in online shopping is higher than
traditional shopping. It may increase consumers’ risk,
if their personal information or online purchases
shopping habit are disclosed [23]. Following
hypothesis is inferred:
H4: There is a negative relationship between user
intention and risk barrier in the context of online
shopping.

Image Barrier
Innovations acquire a certain identity from their
origins: the product type, industry to which they
belong, or the country in which they are
manufactured. If any of these associations are
unfavorable, the consumer develops an unfavorable
image about the product, and there is a barrier to
adoption. Clearly, the image barrier is a perceptual
problem that arises out of stereotyped thinking and
makes life difficult for the innovation [24].
Laukkanen et al. proposed that image barrier emerges
from the negative “hard-to-use” image of computer
in general and internet channel in particular. It may
be difficult to use for some consumer [11]. They
instantly have a negative impression of the service
related to the technology. Therefore, we have
following hypothesis:
H5: There is a negative relationship between use
intention and image barrier in the context of online
shopping.

Comparison Across Different Product Types and
Age
It has been found that users aged 55 or older and
users younger than 55 encounter different barriers
when using online banking services. Additionally,
product type also influences a user's willingness to
purchase over the Internet. Therefore different
product types may encounter, to different extents,
different obstacles for user resistance of information
technology products. Thus hypothesis 6 is formulated
as follows:
H6: Barriers that affect user’s intention toward online
shopping is different across different product types
and age.

Research Methodology
Risk Barrier
Innovation often comes with risk especially in the
context of EC innovations. Previous studies indicated
that the higher the risk, the lower the diffusion rate
[24]. Fain and Roboert pointed out that consumers
take the risk more seriously than the characteristic of
a product [4]. Consumers worry about lost

Research Design
Survey research is employed in this study. Age range
was divided into two groups: the elder and the
younger. Based on the viewpoints proposed by
Laukkanen et al., Moschis et al., and Kennet et al.,
the elder means people who are older than 55 years
old [9] [11] [18]. In this study, members from

The 10th International Conference on Electronic Business, Shanghai, December 1 - December 4, 2010

586

Jiunn-Woei Lian, Hao-Ming Liu
evergreen computer classes are selected as elder
subjects. Besides, university students are selected as
younger subjects. A total of 385 subjects were
selected to complete the research questionnaire.
Among them 170 subjects are elders and 215 are
students.
Additionally, based on Phau and Poon’s opinion,
online product types were divided into two situations:
"tangible products" - online bookstore is selected and
"intangible products" - Internet banking is selected
[22]. Table 3 is the context design in this study. Both
of the online services is representative online service
in Taiwan.

Table3 Context Design in This Study
Younger

Elder

Tangible
product

Online
bookstore

Online
bookstore

Intangible
product

Internet
banking

Internet
banking

Measurements Development
Six variables are includes in this study. Well
developed measurements were employed. All of the
variables
employed
in
this
study
are
multidimensional and have validated measurement
scales (Table 4). This research was conducted in
Taiwan and thus the measurement scale was
translated into Chinese. To ensure the content
validity experts in management information systems
reviewed the research instruments. The questionnaire
was then pilot test using 451 subjects (including 93

elders and 358 students) to identify any areas
requiring modification. Six parts are modified after
pretest. Another purpose of the pilot study is to
clarify whether the selected product/service are
appropriate for our study subject.

Data Analysis and Results
Questionnaires were sent to 385 subjects. Among
them 170 subjects are elders and 215 are students. A
total of 276 usable questionnaires were returned.
Among them 95 (34.4%) questionnaires were from
elders; 181 (65.6%) were from younger. The subjects
were 59% female in elder group and 53.6% male in
younger group. Besides, most of the younger subjects
were between 20 and 24 years old (71.3%). For elder
group, the major age level is between 70-74 years old
(25.2%), the next group is between 65-69 years old
(16.8%).

Validity and Reliability
Factor analysis with VARIMAX rotation was used to
assess the discriminant and convergent validity. The
threshold of factor loading is 0.5. Based on the above
criteria, two of the 21 items were eliminated. That is
19 items for six constructs were employed in this
study. Table 5 illustrates the results and show that
most of the constructs have acceptable instrument
validity.
In order to test instrument reliability Cronbach’s α is
employed in this study. Hair et al. [7, p.88] proposed
that “Cronbach’s alpha is used to measure reliability
that ranges from 0 to 1, with value of .60-.70 deemed
the lower limit of acceptability”. Table 6 lists the
results, which indicate that all the values are
acceptable (>0.7).

Table4 Variable Definitions and Measurements
Variable

Definition

Source

Items

Usage
barrier

Customer resistance to an innovation is that it is not compatible with
existing workflows, practices, or habits.

[11]

5

Value
barrier

Unless an innovation offers a strong performance-to-price value compared
with product substitutes, there is no incentive for customers to change.

[11]

3

Traditional
barrier

When an innovation requires a customer to deviate from established
traditions, it is resisted.

[11]

2

Risk barrier

The degree of risks an innovation entails.

[11]

5

Image
barrier

Customer has an unfavorable image about the product itself or the origins.

[11]

3

Purchase
intention

Subject’s online purchase intention

[25]

3
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Table5 Results of Factor Analysis
Constructs

Items

Factor loading

Usage barrier

Usage barrier 1

.825

Usage barrier 2

.825

Usage barrier 3

.747

Usage barrier 4

.752

Usage barrier 5

.652

Value barrier 1

.658

Value barrier 2

.646

Value barrier 3

.619

Value barrier

Traditional barrier
Risk barrier

Image barrier
Purchase intention

Traditional barrier 1

.873

Traditional barrier 2

.769

Risk barrier 1

.747

Risk barrier 2

.748

Risk barrier 3

.836

Risk barrier 4

.755

Image barrier 2

.808

Image barrier 3

.725

Purchase intention 1

.831

Purchase intention 2

.846

Purchase intention 3

.840

Table6 Instrument Reliability
Variables

Usage
barrier

Value
barrier

Traditional
barrier

Risk
barrier

Image
barrier

Purchase
Intention

Cronbach’s α

.880

.824

.753

.844

.815

.907

Multiple regression analysis is employed in this
study to test hypotheses. Five barriers served as
independent variables. Online purchase intention
served as dependent variable. Additionally, this study
considered four contexts therefore four regression
models were calculated. The four models are
summarized as follows (Table 7 and Table 8). Table
7 lists the results of significance testing of the study
variables in the different context. From the result of
data analysis, we can find that all of the model yield
significant p-values (p<.01) and adj R2 is ranged
from around 20% to 60% of the variance was
explained.

The main result discovered that the barriers affecting
users' adoption of B2C online commerce would
differ with the variation of age range and product
type. For the elder, risk barrier and image barrier
dominate the decisions for tangible and physical
products, while value barrier and risk barrier
dominate for the intangible and information products.
For the younger, usage barrier and image barrier
dominate the decisions for tangible and physical
products, while value barrier and image barrier
dominates for the intangible and information
products. Significant variables in the different
context are summarized in table 9.
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Table7 Regression Models for Elders
Age

Product type

F-Value

P-Value

Adj-R2

Elder

Online bookstore

5.438

.001**

.325

Internet banking

5.803

.000**

.358

Online bookstore

13.626

.000**

.195

Internet banking

53.272

.000**

.592

Younger

** p<.01

Table8 Significant Test
Age group

Product Type

Variables

Elder

Online bookstore

UB

.229

.224

.314

VB

-.201

-.192

.407

TB

.022

.022

.876

RB

-.620

-.583

IB

.488

.311

.027*

UB

.111

.105

.539

VB

.445

.403

.021*

TB

-.145

-.148

.336

RB

-.325

-.369

.029*

IB

.333

.257

UB

.450

.386

.000**

VB

.173

N/A

.071

TB

-.066

N/A

.463

RB

-.009

N/A

.920

IB

.226

.202

.025*

UB

.188

N/A

.112

VB

.651

.679

.000**

TB

.058

N/A

.447

RB

.047

N/A

.581

IB

.021

.195

.020*

Internet banking

Younger

Online bookstore

Internet banking

Unstandardize
coefficient

Standardize
coefficient

p-value

.001**

.120

UB=usage barrier, VB=Value barrier, TB=Traditional barrier, RB=Risk barrier, IB=Image barrier
*: p <.05 **:p<.01

Table9 Significant Variables in the Different Context
Product Type

Elders

Younger

Online bookstore

Risk, Image barrier

Usage, Image barrier

Internet banking

Value, Risk barrier

Value , Image barrier
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Conclusions and Discussions
The study examined which barriers affect online
shopping acceptance in the context of different
product types and age. In other words, the
determinants of user acceptance of online shopping
differ according to product types and age. In the
context of elders and tangible product, risk and
image barriers are critical. Next, when understanding
elder’s acceptance of buying intangible product,
value and risk barriers are important factors. Third,
usage and image barriers are important factors when
understanding younger buying tangible product
online. Finally, value and image barrier will affect
younger buying intangible product online.
Based on the results of this study, we further make
comparison with previous researches; the relevant
results and discussion are described in detail in the
following section. Overall, the progression of this
study did complement the deficiencies in past
researches. This research result can become a
practical reference. For both academic and business,
this study has a certain contribution in the
development of electronic commerce. Table 10
summarizes the results of this study and pervious
researches.

Laukkanen et al. proposed risk, image and traditional
barriers are significant in international banking
service. In this research, usage barrier was the
significant barrier [12]. The different results may be
because that the subjects in this research are
information management college students. They have
enough information security and internet service
domain knowledge to protect their personal
information. Moreover, younger consumers adopt a
new concept fast. Psychological barrier affected the
subjects less in this research. Finally, subjects are not
familiar with international banking service, because
subjects were classed as -have been listened but no
used- group. This is one of the reasons why subjects
did not accept international banking.
According to the previous researches of innovation
resistance theory in B2C, the psychological barriers
(traditional and image barriers) causing the greatest
concerns regarding internet banking adoption. But in
this research, the functional barriers (usage and value
barriers) were considered the most concerns in
different product types. These findings suggest that
the differences in culture, age and occupation may
affect users’ intention.

Table10 Compare with Previous Researches
Author

Product

User

Barriers to adoption

Chen [1]

Electronic Magazine

General user

Value, Traditional, Image barriers

Laukkanen et
al. [11]

Mobile bank

Older than 55
years old

Usage, Value, Risk, Traditional, Image
barriers

Younger than
55 years old

Usage, Value barriers

Postponer

N/A

Opponent

Risk, Traditional barriers

Rejector

Risk, Traditional, Image barriers

Laukkanen et
al. [12]

Internet bank

Luarn and Lee
[15]

Mobile internet

Student

Usage, Value, Traditional, Image barriers

Molesworth
and Suortti
[17]

Online car

20-57 years old
user

Usage, Risk, Traditional, Image barriers

This research

Overall impact
Internet Bookstore
Internet Bank

Usage, Value, Risk, Image barriers
Elder

Risk, Image barriers

Younger

Usage, Image barriers

Elder

Value, Risk barriers

Younger

Value, Image barriers
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